As part of the Mexican policies to foster the renewable energies in our country, the Secretary of Energy (SENER) and the National Council for Science and Technology (CONACYT) have decided to support academic-industry alliances in order to promote and accelerate the development of renewable energy. One of these alliances is the Mexican Center for Innovation in Geothermal Energy, CeMIE-Geo. CeMIE-Geo is a group of 23 institutions consisting of academic institutes and private companies led by CICESE, an institution started by CONACYT 40 years ago and aimed for R&D and higher education. CeMIEGeo has been funded to conduct R&D, technological development and to stimulate innovation in all the areas of geothermal industry. We are working in 30 strategic projects focused in different aspects of geothermal industry, from exploration to production, as well as in projects with high or low enthalpy. In addition we coordinate the preparation of qualified specialists required by the Mexican industry at all levels, from continuous education courses to PhD graduate programs. We are also setting up a highly specialized laboratory system based in the infrastructure existent in the Mexican universities and research institutes, which will be substantially upgraded and integrated in a national system to support R&D as well as to offer world class analytical capabilities to geothermal industry in Mexico and abroad. In this paper we show the projects and programs of CeMIE-Geo and give a view of our general goals and specific objectives.
Introduction
By 2024 Mexico has set the target of producing 35% of its electrical energy from non-fossil sources. This goal started a number of government policies focused to promote the use of renewables and the creation of public funds dedicated to the development of science, technology and innovation projects. The Mexican Center for Innovation in Geothermal Energy (CeMIE-Geo as stands for its name in Spanish) is one of this projects funded by the National Council for Science and Technology (CONACYT) and the Secretary of Energy (SENER). The project is leaded by CICESE, an institution found by CONACYT 40 years ago aimed for scientific research and higher education. CeMIE-Geo is an academic-industry alliance comprising 23 institutions, 12 of them in the academic sector and 11 private and public companies. Most of the geothermal expertise in the country is grouped in the participating institutions. The idea is to use the existing physical and human infrastructure in the country, strengthen it, and promote its functioning in a coordinated manner, in such a way that efforts be focused to promote scientific research, technological development and innovation in the field of geothermal energy.
Group CeMIE-Geo
Mexico has a long tradition as a geothermal country and currently, four geothermal fields in the country (Cerro Prieto, Los Azufres, Los Humeros and Las Tres Vírgenes) are run by the public energy company (CFE), and one by a private one (Domo San Pedro) is under development. Their work has led Mexico to the fourth or fifth position in the world ranking, in terms of installed capacity 1 . Mexico now opened up its energy sector, including electricity generation. The Laws on Energy and particularly a Geothermal Law is allowing private investors now to enter the emerging energy market in the country. This new reality imposes great challenges as well as opportunities never seen before. All geothermal experts from both industry and academia are called to contribute to a better understanding of our resources and provide a solid support to the development of a national geothermal industry. The creation of CeMIE-Geo responded to this necessity. Our mission is conform a group of institutions and individuals in order to have a unified knowledge in geothermal technology and capable of generate synergies that promote innovation, scientific research and technological development, contributing to strengthening the geothermal industry in the country. In order to fulfil the objectives SENER-CONACYT provided a seed grant for about 75Mio USdls to cover operation during the first four years. During this four-year period CeMIE-Geo shall consolidate a consortium able to look for its own future resources, providing scientific and technological support and specialized services to the geothermal industry in Mexico and abroad.
Strategic projects
During the initial four-year stage CeMIE-Geo will be working on 30 strategic projects involving scientific research and technological development in different aspects of the geothermal industry. A group of projects is devoted to resource mapping and estimation of the national geothermal potential. Another group is concerned with the evaluation and development of exploration techniques based on: geology, geochemistry and geophysics. We are also working on technological developments, especially for the stages of energy production, such as models, prototypes, pilot plants, etc. Another group is doing demonstrative projects on a subject very little developed in Mexico, i.e. the use of low temperature geothermal sources for direct applications in space conditioning, industrial and agro-industrial processes, etc. In addition our two transversal projects involving most of the participating institutions: an Education and Training Program and a Specialized Laboratory System. In this context only projects with water/rock interaction significance and possible collaboration possibilities will be mentioned further on.
Resources Assessment
The basic information about temperatures, heat flow and geothermal gradient that is currently available is sparse and incomplete. Data acquisition surveys and more comprehensive studies of heat flow, geothermal provinces, as well as a better census of thermal manifestations and aquifers are needed to have an updated estimate of the geothermal potential of the country, initially for hydrothermal and hot dry rock resources, and later for other types of geothermal reservoirs, including submarine vents. The list of some projects in this issue include: i) Geothermal gradient and heat flow maps of Mexico; ii) Map of geothermal provinces in Mexico from fluid geochemistry and distribution of aquifers; iii) Assessing the potential and over-exploitation of the geothermal power capacity of Mexico using noble gas isotopes.
